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g0g£E!P ELAME fiESRi HQH OOimiTn'PliTI 4‘r’ BTjBRT^aTir 
Methods 


25X1 


?he 2SatT-ni+?o« carding out measurements. 

carried out in the 
S Institute ( a 

gniversity of Dresden) in Dresden? 


25X1 


2 . 


carried out employing the following 

light was made by using the 

right radiated by the flame. Two pictures were made 

same time, one with violet light: the other 

light^Ioo'Ilo iif??*- picture with violet 

thf^Ji «™a mill^ierons) indicates the points of 
mh^ where combustion is still taJcine ulace. 

shJws^the^L+^? ^fra-red light (950 millimicrons) 
o? +L +L^ ^ By comparison ^ 

aualitativelv^thp^^’ possible to determine 

zones in the flame in which a reae. 
tion still occurs. The picture taken wiS inf5a3er 
light was evaluated photometrically, aad the relative 
temperature was determined. i^ne relative 

b# A determination of a single temperature at a 

place in the flame was made by means of 
an imaSp method. According to this method 

l5mS^ a uniform 

(a ribbon source or a point source) is 

'if*- ?y addition ofTSliai 

ivA ^ the flame emits a line spectrum which can 


3 * 


luminous density in • 

the vic^iiy of the line by the black bodv 
temperature of the source of light (i.e.BsT) The 
l^inous density of the line (Bif, is ^o^osed S 
the luminous density of the flame Bf and that of the 
source of light in the line (i,e.Bs(^d)) which - 
mejhs the fraction of absorption of the flame in the 

J£ , IttmihouB density ©f the source of light is aa 

restated that the_^line^ di sappears irthe^JpectrS 

nor darker than the 

+V, tb.e line '^reversal point*)- 

oi "fclie flame is e^ual to 'the 
black body temperature of the source of light ® 

iaw cf Kirchhoff , Bf « Bef times ^ 

^ ^^® density of a black body at the 

^^erefore since the l^inous 
density in the vicinity of the line is Bs and the 
luminous density of the line B1 s Bs (l-J 

<"^® SreSll^^oint) 

II ns Be (1<^) Bfa,«C» Therefore Bs = Bfa, ^ 
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4« Pop meas'uremeii'fc cf rocket flames, it is necessary to 

carry out the measurement in a short time, especially 
if several measurements are to be carried out on 
©no burning proems. For that purpose, the following 
method was used /see sketch on page By use of a 

gray wedge, which is pictured at %e aperture of the 
speOtrograph, the luminous density of the souree of 
li^t is varied vertically to the spectrum, /Jee 
sketch on page 57. On one end the line is darker, 

^d on, the other, brighter, than the surrounding area. 
The pointy where it is as 'bright, as the surrounding area 
eorresponds to the reversal point. If the density 
of the gray wedge which eorresponds to the reversal 
point and the black body temperature of the source 
of light are known, the flame temperature can be 
calculated. One picture recjuired approximately three 
8eeonds,_^!Ehe accuracy of the reading was approxl- 


’ Eesults o f Research at Dresden 

5. Wi1h the equipment produced in 'Dresden, measurenients 
were carried out in Kumersdorf in the spring of 
194© on a 1-ton aggregate aecording to the two methods 
described below as a and b. 

a» Method a showed that, at the edge of the flame, 
burning was still taking place, but that at a greater 
dlst^ce^only the hot combustion gases were radiating. 

At the center of the flame a higher temperature was 
measured than at the edges, v 

b« Method b showed a temperature of about 1900-2000® K* 


6. The experiments showed that the method ie feasible 
for temperature measuring of rocket flames. 
Difficulties became apparent throng. the strong, 
concussions of the equipment and because the lens 
became wet as a result of condensation of steam, 

BATraS 0g‘ RBSEApCH AT OSTiSfigQV 


u.. ■■■ ^ theoretical expe riTr^P ritr 

the ©b£ect of which was the measuring of the -tempez^- 
ture within inhomogeneous flames, was oonduoted* 
purpose several temperature distributions 
within hypothetical flames were assumed at random 
Md the temperature, which was to pe measured by 
the line reversal method, was determined. In 
general, the result does not agree with the mean 
temperature, but rather corresponds with the 
temperature of that side of the flame which is 
farthe-Bt away from the souree of light, later, • 
an apparatus with similar dimensions was built 
^ieh corresponded in principle to the one shown. 

^ see sketch on page Special emphasis was placed 
on stability by use of steel supports. The 
apparatus was tested with the flame of a smBTi 
gasoline burner and worked satisfactorily. However, 
the apparatus was not used for measuring rooket 
flames because apparently there was no need for it. 
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Later^, the apparatus was even taken apart Snd some of 
the OQfflponente used for different purposes* 

8« Xechhlcal details of flame temperature . determinatipn 

procedure were as foUoers I 

a* Sensitometer measurements of the infra-^red photo^ 
graph are made and' relative numbers assigned te the 
density of the emulsion blackening, 

''She flame is then divided into circular sections 
H of sketch on page ^and then again into 
hordhontai strips* the eirctdrar sections and horlsonthl 
strips being coplanar with their plane at right angles 
to the flame* She infrar-rod picture and spectrographlo 
reversal measurements are made from this same plane* 

0 * A set of simultaneous equations is written (as 
maz^ as the number of circular sections) for the 
temperatur* distance products along the borders of the 
horizontal strips* 

d* Since the number of circular sections are arbitrarily 
' sot, depending on degree of accuracy desired* the lengths 
ier etc* can be calculated from 'the geometry 
tht fl^e* (If oirouleu? sections have different a 
radii, areas he used rather than lengths.) , 

e* Assuming that the spectrographiQ reading is the moan 
temperature of the line along which the reading is taken 
and hesumi^ that th® flenie is uniform in 0 (i*s« unl*> 
form temperature within a given circular ring)^ the tMS> 

S erature at all parts of that plane are eaaily oaloulated* 
he '^tfrsr-red picture provides the relative data " * 
necessary te extend the caloulations to other planes 
of the flame* All emulsion denBitoffleter readings were 
interpreted with the use of the Wien Black. Body Badiation 
ourve to interpret q,uantities of infra-red radiation 
as indieatlng flame temperatures* 






\ 


Sanitized Copy Approved for Release 2009/12/07 : CIA-RDP80-00810A000800390001-0 





INAAGE. dP LIGHT SOURCE. 


Sanitized Copy Approved for Release 2009/12/07 : CIA-RDP80-00810A000800390001-0 




Sanitized Copy Approved for Release 2009/12/07 : CIA-RDP80-00810A000800390001-0 


SECRET 




Sanitized Copy Approved for Release 2009/12/07 : CIA-RDP80-00810A000800390001-0 

\ ^ 


SECSRET 

- 6 - 



Ehd Weui of Flame (a% emiHed. Rocket J«t) 


F^ age> 1. 



l>eierh)inatlon^ 6^^ the Flame Temperoikaire the 
’ Lime REVtRSAvL Method. 
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